Materials and Methods
MES, LB agar and 2xYT were purchased from Fisher Scientific. Isopropyl-β-D-thiogalactoside (IPTG) was purchased from Anatrace.DNA polymerase was obtained from Stratagene, dNTPs were obtained from New England Biolabs, and oligonucleotide primers were purchased from Integrated DNA Technologies. Plasmid DNA preparation was carried out with the QIAprep Spin Miniprep Kit (Qiagen). All other chemicals were purchased from Sigma-Aldrich and used without further purification. Absorbance spectra were measured with a Hewlett-Packard 8453 UV-visible spectrophotometer. Fluorescence emission spectra were measured on a Varian Cary Eclipse Fluorescence spectrophotometer and are uncorrected.
Generation of pLeiG-BFP-His66TAG. The mutant BFP (His66TAG) gene was generated by site directed mutagenesis using primer HX0786 (5'-CCAACACTTGTCACTACTCTGACCtagGGTGTTCAATGCTTTTCCCGTTATC) and pET22b-GFP as the template.
BFP was amplified using primers HX0826 (5'-AAAGAGGAGAAATTACATATGAGCAAAGGAGAAGAACTTTTCACTG) and HX0827 (5'-GGTGATGGTGATGGAGCTCTTTGTAGAGCTCATCCATGCCATGTG), and inserted into the pLeiG-GFP-Asp134TAG plasmid (1) using NdeI and ScaI sites to generate pLeiG-BFP-His66TAG. Mutant BFP was generated by site-directed mutagenesis using the QuikChange Lightning Site-Directed mutagenesis kit (Agilent Technologies) following the manufacturer's directions.
Generation of pAcBac2.tR2-PylHRS. The PylHRS gene was amplified from pBK-PylHRS with primers HX0821
(5'-CTATAGGGAGACCCAAGCTGGCTAGCGCCACCATGGATAAAAAACCATTAGATGTTTTAATATCTGCG) and HX0822 (5'-GATTGTCGACTTAACGCGTTGAATTCTTATAGATTGGTTGAAATCCCATTATAGTAAGATTC) and inserted into the pAcBac2.tR2-PylRS (2) using NheI and EcoRI restriction sites to generate pAcBac2.tR2-PylHRS.
Expression and Purification of EGFP mutants in HEK293T cells. Adherent HEK293T cells were maintained in DMEM media supplemented with 10% heat inactivated fetal bovine serum (FBS) at 37 °C in a humidified chamber with 5% CO 2 . HEK293T cells were seeded in a 6-well plate at 5×10 5 cells/well in DMEM media, supplemented with 10% FBS and 0.5 % Antibiotic-Antimycotic. Transfection was performed using FuGENE® HD Transfection Reagent (Promega) according to manufacturer's protocol. High expression levels of EGFP in HEK293T cells were observed 48 hours after transfection. Cells were lysed with 250 μL CelLytic M buffer (Sigma Aldrich) supplemented with 10 unit/mL benzonase (EMD) for 1 hour. Cell extract was clarified by centrifugation at 14,000 xg for 3 mins and EGFP was purified by Ni 2+ -NTA affinity chromatography following the manufacturer's (Qiagen) instructions. The isolated protein was characterized by SDS-PAGE analysis followed by coomassie staining, and by ESI-MS analysis using an Agilent 1100 series LC/MS instrument. Protein concentrations were measured using Coomassie Plus (Bradford) Protein Assay kit from Pierce. Figure S1 . ESI-MS spectra of the GFP-Asp134TAG mutants incorporating different UAAs. ESI-MS spectra of GFP mutants with 1-5 at Asp134 site. We observed two peaks for each sample-one is the full-length GFP mutant and the other one is the full-length GFP mutant without N-terminal Met. 
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